Docket No.: 06005/36796 

Title Wiring Fault Detection, Diagnosis and Reporting for 

Process Control Systems 
Inventors: Christensen et al. 
SheeU of 7 (fig 1) 



1 n 



USER 
INTERFACE 



12 



USER 
INTERFACE 

1 V 

14 



DATA 
STORAGE 



16 



CONTROLLER 



LINKING 
DEVICE 





SMART FIELD 




DEVICE 





SMART FIELD 




DEVICE 





SMART FIELD 




DEVICE 



FIG. 1 



06005/36796 

Wiring Fault Detection, Diagnosis and Reporting for 
Process Control Systems 
Christensen et al. 
(fig- 2) 



2/7 



CO 




z 




o o 




i- i= 










IGR 


EE 




^ < 








O 




O 





LU Qf 

p ^ 



LU ® 
> ^ 



o rr 
lu o 

2 ^ 



co 


CD 


7 


7 


DATABASE 
MGR. 




FUNCTION 
BLOCK DATA 
MGR. 



w UJ 
> _J 

Q Q LL 

< LU O 
X ^ 

z o 



> . 

lu rr 

Q S 



o 

r- 

< ^ 



z^^ 

IS 





o 




O H co • 




WIRIN 
FAUL 

iagno; 

MGR 




Q 



Docket No.: 06005/36796 

Title: Wiring Fault Detection, Diagnosis and Reporting for 

Process Control Systems 
Inventors: Christensen et al. 
Sheet 3 of 7 (fig. 3) 



3/7 



128 



LED DRIVE 
CIRCUIT 



158 



160 



VOLTMETER 
(peak-to-peak) 
(DC) 



162 



SIGNAL 
GENERATOR 



164 



NOISE 
METER 



166 
_J_ 



GROUND 

FAULT 
DETECTOR 



CAPACITANCE 
METER 



SIGNAL 
SWITCHING 
UNIT 



TO WIRING FAULT 
DIAGNOSTIC MGR. 



TO COMMUNICATION 
STACK 



FIG. 3 



Docket No.: 06005/36796 

Title: Wiring Fault Detection, Diagnosis and Reporting for 

Process Control Systems 
Inventors. Christensen et al. 
Sheet 4 of 7 (fig. 4A) 




DISCONNECT BUS LINES 
FROM COMMUNICATION 
CIRCUITRY 



R BETWEEN SIGNAL 
LINES (+&-)>50K^ 
OHMS? 



204 



REPORT WIRING FAULT 
TO USER AT SYSTEM 
LEVEL - POSSIBLE 
SHORT + TO - 



206 

*"R BETWEEN EACH SIGNAL LINE*"* 
(+ & -) AND SHIELD AND EACH 
^SIGNAL LINE AND GROUND^ 
> 20 M OHMS? ' 







REPORT WIRING FAULT TO 


NO 




USER AT SYSTEM LEVEL - 




— ► 


POSSIBLE SHORT, CHECK 






LINES 



^210 

"C BETWEEN SIGNALS N ° 
LINES (+ & -) .8fj F TO 

1 .2n F 



212 



REPORT WIRING FAULT 
TO USER AT SYSTEM 
LEVEL - POSSIBLE 
MISSING OR EXTRA 
TERMINATOR 



C BETWEEN EACH SIGNAL 
LINE AND SHIELD AND EACH 
^SIGNAL LINE AND GROUND^ 
< 300 nF? 



216 



REPORT WIRING FAULT TO USER 
AT SYSTEM LEVEL - POSSIBLE 
POOR SHIELD CONNECTION, 
CHECK LINES 



ANY 
REPORTED 
FAULTS?. 



FIG. 4A 



C END ^ 



Docket No.: 06005/36796 

Title: Wiring Fault Detection, Diagnosis and Reporting for 

Process Control Systems 
Inventors: Christensen et al. 
Sheet 5 of 7 (fig. 4B) 



5/7 




220 
J— 



CONNECT BUS LINES TO 
LINKING DEVICE 
COMMUNICATION 
CIRCUITRY 




YES 



Q END J 



FIG. 4B 



Docket No.: 06005/36796 

Title: Wiring Fault Detection, Diagnosis and Reporting for 

Process Control Systems 
Inventors: Christensen et al. 
Sheet 6 of 7 (fig. 5) 



6/7 




FIG. 5 



Docket No.: 06005/36796 

Title: Wiring Fault Detection, Diagnosis and Reporting for 

Process Control Systems 
Inventors: Christensen et al. 
Sheet 7 of 7 (fig. 6) 



7/7 



T 



400 



126 



WIRING 
DIAGNOSTIC 
MANAGER 



WIRING FAULT 
DETECTION 
UNIT 



128 



404 



PROCESSOR 



410 



POWER 
SOURCE 



FIG. 6 



